Expression of c-myc, c-Ha-ras1, and c-erbB-2 proto-oncogenes in normal and malignant human breast epithelial cells.
Short-term cultures of normal human mammary epithelial cells were used to determine the extent to which c-myc, c-Ha-ras1, and c-erbB-2 proto-oncogenes were expressed in proliferating normal cells. This level of expression was compared with that of primary tumor cells, malignant effusion cells, or permanently established breast cancer cell lines. Pure preparations of epithelial organoids from seven different reduction mammoplasty tissue samples yielded proliferating normal epithelial cells upon short-term tissue culture. In every sample, proto-oncogene transcript levels increased upon short-term culture of the epithelial cells. These levels often exceeded by 10-fold the levels measured in uncultured organoids from the same tissue. In four of the seven cultured normal breast samples, at least one of the proto-oncogenes increased its expression to a level equaling or exceeding that found in a proliferating breast cancer cell line, MCF7. One effusion metastasis sample and two primary ductal adenocarcinomas were also examined for proto-oncogene expression. The effusion metastasis sample expressed high levels of c-erbB-2 messenger RNA, in accord with its amplified gene copy number; otherwise, the levels of proto-oncogene transcripts were low in unprocessed tumor and uncultured organoids, but they increased with proliferation of the tumor cells in culture. These results indicate that the variable expression of these proto-oncogenes observed in breast biopsy specimens needs to be controlled for cellular growth rate or proliferation index. Furthermore, these findings suggest that dysregulated proto-oncogene expression, rather than overexpression per se, needs to be evaluated as a possible mechanism contributing to the development of human breast cancer.